The dichloromethane fraction of Ferula ferulaeoides was analyzed by GC and GC-MS, and thirty-four compounds were identified. The main component in the fraction, guaiol (37.0%) was separated by chromatographic methods and identified from spectroscopic data, including 1 H and 13 C NMR, and X-ray crystallographic diffraction. Guaiol showed significant inhibition of aphids at a concentration of 70 mg/L. It also showed good contact activities against the 4th instar larvae of Mythimna separate and 3rd instar larvae of Plutella xylostella, with LD 50 values of 0.07 and 8.9 mg/larva, as well as fumigation activity against the 4th instar larvae of M. separata and adult Musca domestica, with LC 50 values of 3.5 µL/L and 16.9 µL/L, respectively.
The wide use of chemical insecticides has resulted in the development of insect resistance. Scientists throughout the world have concentrated on searching active natural products from plants as ecologically safe alternatives [1] . These products possess natural degradation pathways so they cannot lead to environmental pollution. The genus Ferula (Apiaceae) includes about 150 species grown in a wide geographical region and 26 species are distributed in China. As a traditional herb, species of Ferula were used in the treatment of digestive disorders and arthritis [2] . Their chemical compositions have been widely studied and shown to include sesquiterpenes and their derivatives [3] . In pharmacological research, Ferula species have been found to possess biological effects including antiviral [4, 5] , anti-inflammatory [6] , anticancer [7] , and antibacterial [8] activities.
The dichloromethane extract of the root of F. ferulaeoides (Steud.) Korov. was found to possess strong insecticidal activity against common agricultural insects. Using GC-MS, thirty-four compounds were identified and compounds representing their concentration higher than 2.5% are presented in Table 1 . The major constituent (37.0%) was isolated and its structure determined by 1 H and 13 C NMR, MS and X-ray crystallographic analysis. The compound was identified as guaiol, 2-[(3S,5R,8S)-3,8-dimethyl-1,2,3,4,5,6,7,8octahydroazulen-5-yl]-propan-2-ol ( Figure 1 ). Guaiol, a hydroxyl sesquiterpene having the guaiane skeleton, exists in essential oil of many medicinal plants [9] . It is a key metabolite in the biogenesis of a large number of guaiane natural products [10] .
The insecticidal activity of guaiol was evaluated on aphids. Results observed at 24 and 48 h after administration were almost the same. They show aphid killing activity at a concentration of 70 mg/L. At 350 mg/L, the mortality rate was nearly 100% (Figure 2 ). Guaiol showed significant contact activity against the 4th instar larvae of Mythimna separate and 3rd instar larvaeof Plutella xylostella with LD 50 values of 0.07 and 8.9 mg/larva, respectively. Significant fumigation activity was observed against the 4th instar larvae of M. separate and adult Musca domestica at LC 50 of 3.5 µL/L and 16.9 µL/L, respectively. 
Extraction, isolation and identification:
Air-dried and powdered roots of F. ferulaeoides (2.0 kg) were extracted at 45°C with 95% ethanol (3 × 5 L, 12 h each) to afford the total extract. This was extracted with dichloromethane (3 × 500 mL) to afford the lipidsoluble fraction FF (400 g). This was subjected to silica gel CC (10-20 μm, 10× 75 cm), eluting with a gradient from light petroleum to ethyl acetate (100:0 and 0:100, v/v; flow rate 30 mL/min) to afford 15 fractions of different polarity. Fraction Ⅳ (4.5 g) was re-chromatographed on a silica gel column (30 -40 µm, 2.8 × 40 cm) eluting with petroleum-acetone (98:2) to yield pure guaiol (2.6 g).
X-ray chrysallography:
A single colorless crystalwith approximate dimensions of 0.22 mm × 0.15 mm × 0.12 mm was used for analysis. The complete structure of the compound and the crystal data are summarized as follows: C 15 H 26 O, molecular weight 222.36, trigonal, space group P 3 2 , a = 13.0877(19) A, b = 13.0877(19) A, c = 7.1857(14) A, Z = 3, D c =1.039 mg/m 3 . F(000)=372, μ(CuK α ) = 0.470 mm −1 . The structure was solved by the direct method SHELXS-97 and refined with full-matrix least-squares on F 2 using SHELEXL-97. A total of 6146 reflections (2420 unique, R(int) = 0.0214) were collected from 3.90 to 67.24 in θ and index ranges: -15<=h<=15, -15<=k<=15, -8<=l<=8. Final discrepancy indices of R 1 = 0.0354, wR 2 = 0.0988 and GOF = 1.058 for observed data. The final difference electron density map contains maximum and minimum peak heights of 0.128 and -0.147 eÅ −3 .
Biological activity assay:
The spray supplied sample, at the required concentration, was applied to the test insects on the surface of the leaf, while the same amount of solvent was used as a control. Then the test insects were fed in an insectary [T = 28-30°C, RH = 75%±5%]. The numbers of dead insects were observed at 24 and 48 h. Twenty insects were used as one treatment and each treatment was repeated 3 times.
Contact poisoning was monitored by a topical application method. Different concentrations of sample were sprayed onto the pronotum of the tested insects while the same amount of solvent was used as a control. The test insects were fed in an insectary [T= (25±1)°C, RH=75%±5%, D/L=12 h/12 h]. Dead insects were recorded at 24 h. Ten insects were used for each treatment and each treatment was repeated 3 times to calculate the mortality and corrected mortality. Fumigation activity was tested by the fumigation method. The sample was diluted to the required concentration and dropped on the filter paper, and the sample loaded paper was sealed in a container with tested insects. The number of dead insects was recorded at 12 h. Ten insects were used for each treatment and each treatment was repeated 3 times to calculate the mortality and corrected mortality. Aprobit analysis method was used to measure the toxicity curves and LD 50 /LC 50 of the compound for the tested insects.
